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mm^mt. PLLia^s^tS!i»•fe•^^^'•^f*WL'. mib^ 

tm^WLt^m^, Hfife«PLLiijg®:->>-fe-9-'ftf(D 

[i»*a2] H«tePLLjgigS5tv>i2-y-'f-!f{c^*n 
-2) p L L -»42-9-'f if I c(D{tLmmmmwL^. mt^9\- 

So 

m^m^] mif3PLLs?ei^~»H2-9--^ifK:$*n 

[i«*^4] HirfaPLLjg?gi5!'»42-!^'fifK;$*tl 

[iS*]i6] H?iaPLLJS)giS['»i2-f -ftfcc^^n 

latgcDiM^jf^g. 

[i«*ffl7i H«iaPLLJSi}g|^>'>-fe-y-'fif{c^*n 

[0 00 1 ] 
[0 00 2] 

■5.. »i^«ai^©i!ft<feW^-9— ^i^..^.{c*j 
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*M p E G^d^mmmmmt. . -< v^tv^wmm^ 
mrsciAJS^nrt,^^ m^^t. #^^7-255 

[0 00 3] Ji(Taffi^#Ml>^t*i6> ±iaLfcSe*(D 

[ 0 0 0 4 ] s 6 u^(Dm^mmm<Dm^'&frs-r h 

<D-c$>^, Hecctei^r. 6 1 6 2»i^i 

10 (Dmrnm^m^m. esitmu/^m^m, 6 4«ii2 
(ommm^m^m. 6 5ittmm^m-c$>?>, itc. mi 

j^^^^^se 4 (cd**i^ p L Ljais^-»-fe-9--Y tf 

v'^-fe-tf-nf I C, 7 2«;l'-^'7 ^ JUdi, 7 3««)£ 
flJIU^JSS. 7 4»*S«ltl-f--C*5. 
[0 00 5] W±OJ; ^(c^fiXSnfcj^SM^gKoCi 

[0006] ST. f-fVitMlStifcmmf'-^^'^ 

20 ^y'-nAi^m^me licxtisn^, ^m^me 1 

«, CATV^-Cfflt,>6*ir(,^.5a:3S«i|i^li (Ji(T. 

VSB^i^iBST) ?rm^ *'C^ilffii5:f 1 ©ff-^** 
fiS-rS, tti'C^ISIiS^^f 1 <t L/T». B*{C*Jt,>r«4 4 
MHz-^43. 7 5MHz B)cWc*Jt^r«3 6. 1 

2 5MHz*U<ffltiP>4T.rt^So ^IS*®6 1 Jftsai;'? 
■r^(i-^«. ® 1 ©)Mifim^^^®6 2{cA;'33ti5. 
m 1 ©iMj^^gl^lS 6 2 A;'j3 n€.M-^®t}3'C^il 
■<S^* f 1 *^f> f 2 CC^^^^„ fla^*Srt-C(*> ffl^© 

30 ^^f^JKc^FtjS-r^fcs!). f 2 i LTtSt+M 

H z *:>P.^SMH z *-C©ia2Si5t^*5-fl$tCfflt»6nr 
C^-So lll©Jli«?i!(^8S5#a6 2*stH;^)^€.<s-^«, if 
ilii/^iiS^^S6 3tcA;^j3n.2). ttifi/^iB^^lse 3 
tart©^xUr'Nfl^=S:»iBT^fc&K. A:^3n 

■SM-^^iiitiu. ^{&Lxiiitj-ri>, tfifi/^iis^^me 

3 -5<f -^ti. m 2 ©iSIjSf^^^lS 6 4 icAt) 

snSo m2©jg?gS5[a^#=©6 4«> A;^3ns{i^ 
©4l'C^jaig^=& f 2 f 3 K^^-r f 
3iur«. f 1 ii5iGjgiS?^*m''^nri^-5), »2 
40 ©isjg^^«S!^®6 4*itii;^-rs<t^«. ais*ia6 5 

[0 00 7 ] c c-c, mmom i ©iai^^»!#i5:6 2 

■^m2®/gjg^^^^®6 4K:», PLLjaig^-»-fe 

[0008 ] PLL£^>-fe-9-'f1f I C 7 1 tC«. TkSSi 
8il^7 4*s^i^3n. rtg|5©^ffilHl8S*fflt,>rft^Sxt 
a1*i*fiS^n-5. C©ft-^Sxtal». |^D<rtgi5©7*a 
50 i^^VT/jU^ifg (t^T. R^-^V^S^il^-r) tCioT 



(3) 

3 

W. Sref =4MHz/l 6 = 2 5 0 kH z ii'JcS, <te 

p L L i^>H2-t>- if I c 7 1 im, ms.mwm^s 

7 3*>6fi-^Svco CCDM-^Svco 4>. 
rtSPtC#*nS^i|©7-ai^^-v':/jU:^JlS (t^T. MA 

:tj'y>-$'tm-r) tCcfco-c<5#sctiv tc^^sn*. 

v= S vco/ 2 8 0 0 •SM<^*5fSlZ:-r ■5). P L L -»-fe 

■9-'fif7 i©i*3gpK:^*n^am«m, ±ie<Dfi^ lo 

S ref<t<l-^Sdiv<D{4ta?rl:bl5U> {i+B^fCtbt^OfcM 
^Serr=l:^(!X-rSo m«. fi^Sdiv<D{4tl*Jm-^S 
ref ©{itBcfcO ^>a^r^J^^i^^iSe^^=JEml^%. 

<,^S«^»Serr=fiSffi*, ft div<D{4*B<bm-^ S 
ref (DfiitB*S— U ri > S IS^ W S e rr = ^Sffi * lU:^ "T 

[0 00 9] PLL>'>H2-9--r-tf I c 7 1 JiJHi:^^** 
■^Serr«. JU-:?":? ^U:^ 7 2 «;A;'3$n-5>, ;U-:^ 
•7 ^ 7 2 «. ffill!(fi-^©-?).?:aM$#-5^?g|^1$14 20 

fIJffllfagS 7 3 CC A;^ 3 ti So SJI$lJiai#6JSII 7 3 « . 

i>ismt. S vco= S ref* 2800 = 250kHz*2 30 

8 0 0 = 7 0 OMH z i^cCSc CC^. MA*'^7>if(D 
^S;&^;tS<b, 1iE*lW^S7 3*:.P,«. S^Co/c 

zy>-kv-^-^msmmm. 1 9 9 4^, M-^m^w^s 
tt) . 

[0010] «±©C » 1 ©Jli?gt![^^#S6 

2 •^'^ 2 (ommm^^^m e 4 cc^* iis^jgntc p l 

+MH z A^PjI^WMH zO^HTol^-r-S C iASf^ 

■So 40 

[0 0 1 1 ] ^-c, m^mp^i>cmm$titc±^(Dm^m 
s KB » , mi o^mmmk^m 6 2^m2 <Dmmm. 

fet,>r. ^;l':5»7 2K:^$nS3>7'>1t-^. 

mi5$ir(ai|6}lS7 3«:^3;nS3>x>-t>-. ^I^IJ^-^ 

?:i%^T/c&-C*-S). CCDfc&PLLjgjS^SSci'^-fe-tf 50 
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[0012] mmmrmm^mmicji-^t. p l Lja?«[ 

[ 0 0 1 3 ] 0 1 ®aiS», P L Ljljg|^-»-fe-9-'C-«f 

^um in^w-me - 8 5 7 0 o^<a$g) r*-?). c© 
:frffi». ftn8gB#©^i!j,?:. s-riK»ffi-c®iRb, pll 

^1^7 - 2 8 8 4 8 3 r&S, C©:^ffi«, 

io-r. cnfcPLL©[p]SSSl^K:-^i>r»f6ie.#^-r 
■54>©r«!tci,io S^3®Jiig«. PLLjgjg^;^>-te-;f 

I^W-^Q - 2 1 9 5 7 6^<&fg) -C^S, C(Oy3mt. 

3>7'>-9-*a«©^«fcji^-r-2)Cir, a«*iftif 
6nr^>, £i^tcffl«3nriffi^{t*j«^i>3-t±€.^>© 

■C&or. cn4)PLLiaje85ti^>-fe-9-'^ifK:ffli>P,n 
•Sf'^WX-?', PLL©liI8g5£|g[K:-:>l,ir(*He>#ffi-r 

M»g© PLL mmm'^>^^ -< ^&.n(DSi^i^-:)\,^x 

[0014] 

[f6HJ*ifl?9lO<fc^<h-r-2>^MI] JiU:©J:^«:. y'-fiy 

icfnutcmmfim.'&'n'ytci-fxit. ^^m<Dmn.>mm 
^mm<DmmTici6i,^xit. ^<onmi.i^+^x^n . 

[0015] *^Hjii> 'iii^<Dc<D^^tj:mmi^m. 

r. 7=-^m'o^ms.x^i,m^mms:^um-r^ct 

[0016] 

■<i:>^)i^7'-i'^^iM-t^^m^mt. PLLiajg^iv 
1 (omm.n^^mmti-ti>mn^i^^mj^ii^m-t^ 
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[0017] 10 

[ 0 0 1 8 ] a u^. :^mn(om:mmm i (fC^i-f^m 

4af}^fb4y:Um2(Dmmmm^^mtLX(D^:^ 

20 

[0019] «±coJ:^tc1iiSSn/ci^ft^g^coC> 

X. mi^mi^^x^omii^^mm-r^. 

[0 0 2 0 ] iIS4 1 . 34MbpsCDMPEG 

issi a7&^6 1 xcc^n^nA;^5n-So ccc. mp 
EG h^>x;}<--h • :^ h y-Ai^i. aftffl^c^jffis 

^eiuro^^o ^^^y hmmo^nm^c-oi^x^t. 

tf. :SffMPEG«tf4» ( 1 9 94. T:^^^-*HifiS^) 30 
(D2 3 1 MCO ^r^^m^t-r^MPEGz^ 
XT^Ai&^J ^cmen-So QAMSP^l a7^>6 1 X 
tS. cfi^C^/giSiiB 6. 1 2 5MH zC7)6 4QAM^Pig 
*m;^-r^„ QAM^iSSl a:^^e. 1 x:?t)^|±J:^-rSM-^ 
iS?St5:^^S2a:0>6 2xtc^n^tiA:^J^n'5o 

m^mmi^^2 a^^h2x^t. m^ucPLLmm.wi.>^> 

TtB:^"r^o ccxict. mm^^^^i ai)^h{ti a i 
MHz. mmwmkm\hi}^h\t\A2MHz. wFn 
mchxmmwLm^^\xi)^h\t3 2hM\\z<Dmnt^ 40 
'tti'^timii^ti^^<oth. ±x(Dmm)m^mii±. 
xmf^ht;:\.^j;:'^^%iA\{zmmxmm:^ti^o mmsL 
^^g2 ai)^h2xtmti'rhmmmmi/6^i^^3i^ 

tJ. ^^-:^4 a;!?^64 x^A:^3n'^o ^^-:^4a 
^^64x«. rt^CCPLLia^SJ>^>-fe1f >nf^<S^. 

A*5n^fi#oio^iii;?u. ct3.i:^/a^^^3 6. 1 

2 5MHztC^^-r€>, CCXU. ^^'-:f4a^il4 
IMHz. ^^-:^4 bJi 1 4 9MHz. liXTmmc^ 50 
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^-:^4 xt^3 2 SMHzCDM-^^^n-enatRL. 3 
6. 1 2 SMHzCCjgigSfe^^-r-So ^^-:^4 a;&^6 
4x;:>5a:^f ■S(t#t^. QAMai^S5a:?&>e5xtC^ 

$tifcm^^mmoxm&4 1 , 34Mb p scdb^t^ 

[OO2 1]02ti. mmm^^^2 ay)^h2xRl^. 

^a.—r4 aii^hA xcc-en-en^sn^PLLjg-ffi^ 

t^ly'^'^'<'^<Omf^^fn~r^(DXh^o 02CC:|dl>r. 

2 U^PLL5>>-feif^lf I C. 2 2«;b-:7'r? 

^.23 \^m£mmmm. 2 4 (sftin i c . 2bu^ 

>f^>1^. Lt^n^;U, T r 1 ;&:»eT r 3{S 

[0 02 2 ] j^T. m2^m^>x^<jym\'^^mmt^. 

S2^C:tel>r. PLL5>'>-fe1f >nf I C2 1 :?!)5|±J;^-r-5 

)\^-y*v -< )\^^22^cKf}^tih. )\^-y'y ^ 

)V^22\t. r3>-r>1?-C 1 ir7>f^>1fC 2 cbffilnR 
iT&^^^^jr-SmicDa^g^aJi. m.ViK2tV'yyV^:^^T 

>i^c3y&^e)i^cC^^2(Dffl^$5'gBcc<to<ii5;5n'5o ^'i'- 
:7*>' ^;l.^2 2^^. P LL>'>-fe-tf--rif I C 2 1 i^S^W;':? 

^tf^o }\^-y'y ^ )\^^2 2tmti'rhm^\^. mtKR 
4 ^/rtr^EE*ijfflj#£}igS2 3 {cKt^^nh. nmvm 

mBt^2 3U. ffitn:R57J»6R7 <bn>r^>1fC47^:*6 
2i)^htj:^m^t^t. mKKSii^hKlO tVy^i^Ts 

T 3ii^htj:i>^'^vyrmcj^^mm^tii>. 

13li^Jig2 3^3:. M'-y'y ^)V^2 2f)mt)r^m^(D 

^m^2 3^mtfr^m'^^t. :3>T'>ifc8^/rur 

Ififil 02 4{CA;'?5n'So ^fifil C2 4ti. At}^ti 
±ifPiiC2 4;&5m:t?T'S{i^^2':>cc^iKLT. 

:3>f^>1f0 9^/M.rPLL^'>-feif'{1f I 0 2 1-- 

[0 0 2 3 ] ^/c. 03«QAMaigsco^f y rs* 
gpcD^^^&^-rfcor^-S). 0 3^:foc^r. 3 uiA/ 

DS^gP. 3 2 ^^ie3it^i^SR. 3 3^^^i^^S^I^*§P. 

3 4tJf'^5^^;l/:7 ^;l^^gp. 3b\tm&MX^^^ 
[0 02 4] l^T. 03?rffll>r^<Ottf^^l^H^T^o 

03CC:tel^r. A/D^^gP3 Hi. QAM«i@StCA 
;^ ^ T :^ a ^M-^^ ^ ^I'f'- ^ ^^^-r ^ o 
A/Da^gi53 l7!>itH:^-r-5f'-:^t3:. ia^t^«SR3 2 
^cAJ^^n-So ia3?^ig?SP3 2t3:. A/D^ISgP3 1 
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i>^Jl'7^;L'5?gi53 4 3!iitU;^-r-5>7'-^' 

s 7^- ^ *> ^iE?ss^7' - ^ i ^^^j^f'- s , 

3 ucA::'3 5nfcQAM^ia?gic$$n.5 + + UT^^^ 
[0 02 5] c cr. ±^©i#sfi^g{c. w&mH<n> 

aA>62x^. 5^*-:»-4 a*i6 4xCC^S;n.SPLL 
^©«tSCC J: ^ i . ^<DWmiOy?^(kmt 1 0 H z *^ e 

2 kHz ^-co^H-e^-So roo-ieoD 

/E nvironmental Condition a 
nd Test Proceduresfor Airb 
orne EquipmentJ (1 997^. RTC 
Att) . Section8©rvibrationjK: 
S64t,-5, L//c*So-C, 02<DPLLjgiSS5!-»-b1^-'f 

mE*lJtai|%fig^ 2 3 3 >7'>-9-^3 il/W, 

W^c»tc J: S Q A W<m^<D'f-- i'm'O ?rR*±-r 5 . 
[0 026] sr. S2©PLLJl!^l^'>>-fe1f -ftfiC 

2 kHz J:OfciS<S!Sr^. S^ft^?Sl^a)0«. 
TMedia ICHandbookJ ( 1 99 5>G 
EC PL E S S EY) ©S e c t i o n6© rjV/S 
atellite Synthesisers -Bas 
ic Design Guidelines] 
J:^«C. ffitnRli, 3>7=>-9-C 1 i. 3>x>1fC 

2i. (ata);bi?s©fjffKd<«:. mii$i]'(ai^sg^©*ijf# 

■ 7'^>'-C'l':5^©:»^i:bN<!:. ^>\i->^Vr 
[0027] 

[f^l]Cl = Kd-Ko/(P-N - c/)02) 
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[0 02 8 ] 

[^2] R 1' =2 • (c/)0- C 1 ) 
[0 02 9] 

[*St3] R 1 ' = ( 1 +C2/C 1 ) • R 1 
[0 03 0] 

im.4] C2 = C 1/5 

CC-Cti. Rl=3. 9kQ. Cl=47nF, 02 = 
12nF, Kd = 1 5 0 u A/2 7t. Ko=15MHz 
/V. P=l. N= 6 2 1 A^68 0 5 St? 1 ;^f--:>:/-C 
10 oj^. € = 0. SiUr, e^ftilS^SS[=&*Jj:*8kH 
zfCt9:S-rSo M(C. PLL>'>-fe-9--^if I C{C4MH 
z ©*^«lti^-X W L . (4taJ;b*j^ia»?r 1 M H 

m^immtj:mm<D^^mm^z k h z j; o 4>« < 

■r-Si, ^ ;U:J?2 2-?'SII*iJiaif6ffiS2 3k:^ 

Sn^3>7^>-9-^=J-r;UAS. ISMB«)^clSStiiliKSft 1 0 
H z 2 k H z S r©ffifflr!^tt^^L**ac t , 
PLLgljffil^i^>-fe-9--<-tf*i]l5jI{CiifieL'r. Ji^©% 

20 [0 03 i]^>:{c. S3©+i' yrsispccfccir, 

^ ;i'^^J^iti^ti1SMi^c!gKi©«iBiliK^-c*.2. 
2 kHz J;0fe«<^S-r-5)o JU-::?-:? ^ 

X^MSti^o mti. WILLI AM6©:S:SR TA 
Survey of Digital Phase — Lo 
eked LoopsJ (1981> Proceedi 
ng of the IEEE, Vol. 69. No. 
4) ©p 4 2 6Kae.*aS. CC-C». 7" -< V'iDlyy ^ 
;ui?3 4©«RS?:2;X^-Y7". itif'pjiJS*^^>;KJi'U- 
30 h<D^i^t L, ^;U^^^ifi?:*5j:* 1 5 k 

Hzi-rs. c(Dj:^iuv--:fy -oi^^^mm^m^m 

Lr. 7^-5?^f5©^**.R»±T-5.Ci*i-C#5o 
[0 03 2] Jiii©^; Otc*^J!ig©?fJ^{cJ:n«. A;*? 

^ti^f ■ii^^fVf-'^^^^'r^Cihm^^i a*> 
61 xi. QAM^iasi a*i6 1 x*i*n-enm*-r 
•s<i^*M«o»a!S^(c^^-r^iaj«^s&^ms2 a.-b^h 

40 2 x<»:, ;ilig^^^S2 a*i?>2 x*itH::»3-r-Sfi^?:tf 
iJiRDf^J'ilS-rSltifi/^^ilSSSi. lSifi/^iKS3Aim 
*-r-Sfi^*^^©^}glSCC^^-r^9'^-:'-4 a*>>E> 

5 X t>&(i^/cjMSmSIStC*JC»r. jgjSifc^^ll2 a 
*^?> 2 xRC;;9^^-:^4 a*>64 x»P L LigjKl^i^> 
■^^-{V^m^. fik:^. QAMffliSSS a*>65 x« + 
+ 'Jr^^gp^rfii^. PLLigiSS5tt'>H2t>-'f1f©e^ 

50 y'y -Di^ii^mmi. 9\-^i}^(i>uat>i>mm^fj:MW}(om. 
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-o fcw^r- ^^mt)-r?> 0D^m±-r ^ c t a^-c # 

^. 

[003 3] WLT. :^^m<Dmm(DBn^2 jc-^t^rs 2 

[0 0 3 4 1 :$^BJ©IWS©JfJSg2«. m2<DPLLm 

[0 0 3 5 ] aZfCfcor. m)E$IJfflI^g2 3*^p.m 
;^J^t^^^i■^©^«gI^^S!SStf vco »^j>c^-r-^5ns, 

[0036] 

[^5] f vco= 1/ (2 • 7C • V"K) 
[0037] 

[^6] K = L- C5 •C6-Cv/(C5 - CB + C 
V • (C5+C6) ) 

zssst > -fe -9- -Y voymtimmc^ * n ssi^^^j&jft jjn 

L, 3>f^>-tfC5. 3>7'>1:>-C6. + ■;;:7'S 
«C v*S|Htfc^-C^^bOfclS^. ^tij^jg^ f vco tc^ 

i-eoi&ffl ( 1 9 9 0¥. i^.^«^-WM±) © 1 7 2 H 
[0 0 3 8] ia±©<t^(C, PLLig?^>'>-te-y--Ylf 

tcdsn^mffiSi]iai^ffiS2 3(D«ti»ci£ffl-rs=i 
0 . mKmrn^mm 2 3 ©jaisi^^ift* 3 e Kspn-r 

[003 9] iJ^T, :$.mn<DmM<m^3 k:-3t>rS4 

[0 040] *I^Hj©JIJS©JfJSe 3«. 02(DPLLia 
jS^^->-fe-9--f 1fK:^3;nSSIIflJfflI^^2 3 ©ifc^ 
ascci^ffl-r -2) 3 -'I' L ^ a h y -Y >-C-ffJ 
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[OO4 1]04ii. ^^m<r>mM3^n<t-7^ iiOT. 
h y y:/v-<>©»fffi0r*-5. lUHCCisl^r, 4 UJ 
:7'y>hSS, 4 2»-7^i7n;^ h y 4 3 

10 X h y :7*^ > 4 2 ©±g|5CCBife I? #t^/c*-C* -S. 
[0042 ] Ji(Ji©J;5«:1«f!S3nifc-v^i;Dy^ h y 

[0043 ] 7'y> haS4 1 icmiS,Ltc-7^ {^ux h 
y :77 -f >4 2 K. ^«|^©«Ot,>tS«fl<3Ad:fiff5|^ 

mummBi^ 2 3 (om&mmm f vco 3 -a -s, c 

20 ■5*il*fiK^*sft»P b , Q A 5 a *^ 6 5 X -3 

7 Y >4 2 iiia©««W!&:^lK*««?)S/ci*«:, S^^PJ 
4 6 5:fflt,>r, ffl®«4 S^r-^-Yi'ax h y -^/r^'^-f > 
4 2 ©±g|5{CBA »J W So 4 51*. ^ y > h 

4 1 i[BiDa«i-rs„ sfc. ^#^j46ic«, mm.'& 

©i^liX;}< + i^3^-?>i/y=3>^©^SiJ;Srffil^S. C© 

30 [0 0 44] fe(±©<fc5«:. PLLjaigtS;'»-fe-9--Yif 
p ;^ h y ^--^ -r >±gi5jc> mm^^^ n nv) s c i 
> m.Kmmmm^ 2 3 ©jsis^^fc^tt* 3 ^.tcjipn-r 
[0045] Ji(T, ^mMoymmmmA ic':>i.>xm 2 

[0 046] *|fgHJ©Jlife©JB«64 «, 0 2 ©P L Lia 

40 gPfcffiffl-r -S 3 ^' ;i. L A5g=- y'mm^ ^ a -y'^Jf^B.^ n 

■5C<t*^t,»-C», |^)5ig©Jf$^l <!:|5Hi-C$)S©-C. ^ 

[0047 ] mE$IJffl)^SgS2 3 K. )Sfi^tSrt©^Ul^ 

^. PLLji|jglK>'>-feit-fif©ai;'3fi-^fc#*ns*tt 
^^^*«iJ)n U . Q A M«iBS 5 a *5 6 5 X o fcS 
^7'-;S'=&Hi;^^-5. ±a5©ll:^©ff$SI2{c-cittB^Lfc 
50 J:^tc. (S{(5) <t <^6) tc*ji,^r, a-f-iUL, 3> 



11 

mttmvmti^tcm^. ^mmmm^fvco ^^^:^mm 

^Ctf)^V^^o 10 
[0 04 8] t(±(Dcl:^^. PLLja^i^e>>-fe-9--rif 

ji^L^^yy-mmm^^yf^cxjimo. mmmr^mrn^p 

[0 0 5 0] :i^mM(Dmm(Dmm StJ. S2CDPLLiS 

[0 0 5 1 ] as *jii®cDjf$^5*^-rv-r ^p>; 

[0 0 5 2 ] \^:i±coJ:^(fCmm^tifc'^>( Pa:^ h U y 
[0 0 5 3 ] PLLia?SiS['»-fe1f'rif7;»>e>i1'gP^(Dft 

-5 5icD§gp^ftq;^^^ft^7:?5^tbb. v-r^nxhy 40 

h y ■>:7'^^>5 2^:7'y > hS«5 1 (DF^gic^J 
fiSL. -^-r ^a:^ h y ':'^*^'Y>5 2;:>5^ :7*y>hS« 
5 1 tcl5^0^^t:r6n/ct^-;^F;^>'^'-5 5 <bieS^c>r^|^ 

1<Z>— gPTliW-f h y ':^r?'^'r>5 2 i^-iU F 50 
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[0 0 5 4] i^±C7)J:^CC. PLLmmW^>'^V'^V' 

i^c^^ti^mf£mm^w^2 3<D^mmcmmn>'7>( 
^uTs V y yy'^y Ai^^y'^)iyvmwDnm^^je>\Su^h 

[0 05 5 ] feiT. *%0JcD||;Kcoff$.®6Cc-oi>r02 
[0 05 6 ] ^^qgoiiifeoff^gie^i. a2 0r>PLLig 

•r^::i>f'>1fC 1 . n>'r>1fC2. :3>f^>1fC3 
^E*iJ®^}ig 2 3 coft«gBCC^«f ^ n > f^> if 
C4, n>r^>ifC5. n^T^VIfCe^. >'^;l'A^ 

(Dr. ^©«)f^(Di^Hjti€B§"r-5o ccrt^. en?):? 
[0 05 7 ] PLLigiS^s^>'feit-Yif(D;l'-r7*:7^;u 

^22 ^wsmmmm^ 2 3 tc. firt^g^rt (dj^ u c 
?:?^^^tt. ffeiiii^ifcf vco :^^^ii)-r^. ccD^sm. p 

^*fcH;^'rSo sr. ^L-&(DmM(mm\^rixwmhic 

J:^^c, ;b->^*:7 ^;i/^2 2ti. rj>f'>-y-c 1 <h=3> 
f=^>1tC2ig5xRl;!>:>e»=^j:-S^l<D«^a5<!:. JgCtR 
2<h ^^>>^>^^T r l?&^e>?'j:'S^IEU^>'U>':7 hgp 

igeiR3<h:3>f^>-!fC3?5^ei^cC^®2(DS^g|5^C 
<J:D1ffiKStl. PLLi»*fe1f-Ylf I C2 1;?^^^;^^^ 

CCr. ::J>7'>-y-C 1 71)^6 0 3 OCtS. iSiSiffi^tt 

/c. m*lJ®J^JiS 23 ^i. tgtnR5 7&^6R7in>-r 
>1fC4>0:>6C 6 <h>'^*y=^^-t":':7*C vin>f;I/Li 
>v^:?^3fT r 2:?:i^6?:C'S^}lSP<?:. JgSxR 8 R 1 0 
<h h^>t?X3?Tr 3:?^>^6^:i:-S>'^'*:' >^ra5CCj:Oti^5 

)\^-y'y ^)\^^22tmti'^^^^^^si&\:^x. 
5) i r^L/cj^figi^iSSif vco com^^tB:^? 
•r€>. CCr. n>f^>1^C4 7&>6C6CCt3:. iijifig^ 
'i&.^iK'^^(DmiPh^y^v'p^Ay'tm\^^htx^. 5 

{,>f^^^i$>:Bo ^cr, ^;b3?2 2ccffiffl-r^rj 

>r^>1fC 1 ;^?>6C 3-^. ^JE$IJ®J%Ji^ 2 3(D^tfjgg|5 
tiCi^m'i'^::i>r'>^C4^^fbCe^y ^ ^yic 
-r-S. >' -Y;UA^'<:7'^i, -^"y ^ y^^-^y'tttmi^X 

^w^-mfcffin/cr3>T'>ifr^^« 
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[0 0 5 8 ] «±<D<i:^fC. P LL^mm.iy >^ir^1f 

1 *^ 6 c 3 m\£mmmim 2 3 (DmRsm^cmmt % 

=i>f^>tfC4*>6C 6^:7 ^ ;l/A3f-{:7*CCL/. ta«S<) 

[0 0 5 9} Aifc. ±sE&mm(Dmm-vii, qam^is 
[0 0 6 0] ttc, ±sE^mm<Dmm-cit. qam^^ 

SI aA>6 1 xtCtt. aK4 1 . 3 4 Mb PS ©MP E 
6. 1 2 5MHz©6 4QAM^Pie>&ai:^J-r'5<«:Lfc 

[ 0 0 6 1 ] */c. ^ii^mmmm-cu. mmm^^ 

gl a*ie.«l 4 IMHz, iaig^^m b*^6«l 20 
49MHz. mW.WL^^Slxi}^^it3 2 5MHz<Dm 

[0 0 6 2] ±ia&ilJf5©ff5Sg-CW, 5^^-:^4 

a«141MHz. 5^:x.-:^4blil 4gMHz. ^ :^ 
-:^4x^i3 2 5MHz©fi^?r-€-ti-etiaiRL. 3 
6. l2 5MHzK.miS.mm-r?>i:Lfcifi. ^^z-.- 

6mmm&, #tcc©fiiccp8i=,^c<T*>j:i,>. 30 

[0 06 3] Sfc. ±iaSlife©}fJS8-C«. M^^t^©^ 
MWife»«I©il-<^^« 10Hz*:>^2kHz *r©l5H 
VSb^tLtcf)K DO- 1 6 0 D^gtSJi(i^©fii-C*-p-C 

[0 06 4] */c. ±fe^lliS©?f5g|-C«, P L Li^jg? 

igt^'>i2if-i'-!f©eMftiMig^**j<t:*8 kHz. m.m 
mmm^^ 1 mh z cc^^-r i t/c3&s. ^^b^j^c^ 

Ki©a«iaift»J;«3'bA#ttntf. ffe©ffl-c*or^>J; 

[0 06 5] */c. ±te#j|]te©JfJSS-eW. +1- UTW 40 
iSIJWT" i^^'^U^' ^U^S^SBS 4 ©«r£* 2 ^ y> 

^iH^:*5 i-e- 15kHz i-rs «MW^r»© 

[006 6] tfc. ±MimM<Dmm3 -C«, -^-ii^dZ 
y- <) y W >4 2©±g|5CCffl^S4 5 ^rlAO-f^lf S i 

[0 06 7] ^/c. ±iajlSfe©Jf$,®3 -C«, ^i^«4 5 
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[0068 ] ±nsmmmm3 r«. s«s'j4 e 

iC«, im«^tt©«t,>x^+'>3^-t>i/iJ 3>^©g*^J?r 
ffli,!>S<«:b/c*s. v-^i'p;^H) •:;:7'5-Y>©!Rftt{cK 

[006 9 ] ttc. ±nEmM<DJtm6 TIJ. PL Lm^ 

S3>7^>-9-C 1*^6C3^. ^ff$IJffl)^®S2 3©^t 
JiSPCcffiffl -r n > >-9- C 4 e. C 6 ^ ;U A if -r 
^•{c-rSi Ufc*^, ^©•5-^©— g|5©3>-r>-y-/dl:t*s 

[0070] 

[^H^©?yi*] Wiaj-^/ciC ^*>6H^6*^Aj:J; ^{c* 
Wit. PLLjfjgi5[v'>H2-9-w'tf?rWL/> ^iS^ISA^m 

tJt^^^is i , ^(om 1 ©/sj^i^^#i3/&ia:^»-r s ft 
^^mmlm^mri>mm/'^^i^^m.t, p l Liajstst 

m^©ia?giK(c^si-r-si?2©iaigi^^^^©i. +1- 
';rs^gp=&wi/> m2©jaigi^^»^®7!)JHi;^>-rsft 

SPLLjij^iScj»-fe-9-'fif©g^ftSjg^Ra'-+f >; 
m^m>(0)v-'yy ^ juif^iigiti*^. 0f^©^fi^©€> i 

j:0i^A*i.^ffi«c^^3n-ct^s©-c. iH^fiiigKjjn; 
^^^©^sw^cffiis^jgift^^flnt^-pr^i. p L Lmm 

[Sffi©fffl#^j:gftBJ] 

mi] ^^m(ommmmnasii6m^imm(Dm 

[02] ±fe01©J^ig*!!^^S-?'> 5^^-:f-fc$*n 

mS] ±i2Sl©QAM«PSK^SnS+i' UTB 
^gp©«fiS0-c*€.. 

[04] :$^HJ©J|]te©Jf$.^ 3 CC ^ P L L 

[05 ] :^mM<Dmmmm5 tcfoi-tsp l Ljg?g^-> 

[06] fie*©ii^m3^g©«^0t?$>€.. 

[07] ±iEmG<Dmi(Dm^wi.m^^m^. m2<Dm 

fjS0-c*^„ 

la. lb. 1 X QAM^iaS 
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2a. 2b. 2 X 

3 mmy^m^ 

4a, 4b. 4 X 
5 b 
7 1 
7 2 
7 3 



5 a, 
2 1 , 
2 2, 
2 3, 
2 4 

2 5 

3 1 
3 2 
3 3 
3 4 
3 5 



5 X 



PLL>'>-fe1:^'f tf 1 C 
I C 



10 



* 4 1 , 
42, 
4 3, 
44, 
4 5 

4 6 

5 5 

6 1 
6 2 
6 3 
6 4 

6 5 

7 4 
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5 1 y'vi^hmm 

5 2 yy'^y^y 
5 3 JgJife^(* 

5 4 nmm 



1 ] 



2a 



4a 



QAMftfflS 



Zb 



5b 



4x 



5x 



H 
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imi] 



71 



72 



73 



54 



Sztal 

I 



Scrr 




53 



[06] 



61 

J_ 



62 

J_ 



65 



(51)Int.Cl / 

H0 4L 27/38 



F I 
HO 4 L 



27/00 



F A(##) 5J106 AA04 BB08 BB09 B810 CCOl 
CC15 CC21 CC41 CC51 DD05 
JJOl KK02 KX29 
5K004 M08 JGOl 3313 
5K020 M08 DD25 DD26 EE05 GGOl 
0G04 GGIO 0G12 t^l MW4 

fvM07 ivmh hm2 mis 

5K060 BB04 CCOl DD03 FF06 HHOl 
HH26 HH28 HH29 JJ02 JJ03 
JJ04 3308 3310 



